An apparatus for synchronously transmtting data between devices operating
at different frequencies that have a P/Qinteger ratio relationship. The
apparatus allows one or nore device(s) operating.at a high frequency to
syneghronously exchange data with one or nore device(s) operating at a | ow
frequency. The | ow and high frequencies have a P/Qinteger ratio

rel ationship of:" low frequency = (P/Q X high frequency; where P and Q
represent integer values, Pis less than Q and Qis not necessary an
integer nmultiple of P. A P/Q clock agsTRa@t or generates one or both of the
hi gh and | ow frequency cl ocks according to the P/ Q frequency ratio. An
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enabl ing data transfers fr2/@ EVPHGER RAGIORALATEONSHIP f r equency devi ces. The
interface controller also generates a | owto-high frequency data transfer
signal for enabling data transfers fromlow to high frequency devices. The
data transfer signals may be used to latch or qualify transfer data during
transfer across frequency boundaries. The data transfer signals indicate
safe tinmes, or Wi Rdous. | . basa oundari es.
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devi ce can receive the dat
one or more device(s) operating at a high frequency to synchronously exchange data

with one or more device(s) operating at a low frequency. The low and high
frequencies have a P/Q integer ratio relationship of:

low frequency = (P/Q) X high frequency;
where P and Q represent integer values, P is less than Q, and Q is not necessary an |
.integer multiple of P. A P/Q clock generator generates one or both of the high and low
frequency clocks according to the P/Q frequency ratio. An interface controller receivés
the high frequency clock and the P and Q values as inputs and generates a high-to-low
data trahsfer sigﬁal for enabling data transfers from high frequency to low frequency
devices. The inte.rface controller also generates a low-to-high frequency data transfer
signal for enablin'g data transfers from low to high frequency devices. The data
transfer signals may be used to latch or qualify transfer data duriﬁg transfer across
frequericy boundaries. The data transfer signals indicate safe times, or windows, for
transferring data across frequency boundaries. A safe time for transferring data across
a frequency boundary is a high frequency clock period where the transfer data is stable

and the receiving device can receive the data.
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